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^^^S-7> 50% o1#o]jl ^>ol^iJ-^Al^(isotacticity)7]- cfl-f ^-8r -2^^ 

IE. 1 
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fs]5Sl^ 71^-^- ^ o]cq *flS a 0 Vl 3 {Microporous membrane of 

high crystalline polypropylene and preparation method thereof} 

5. 1-8- -£r ^*H1 1^ l-elSS.^^l# °l-g-*M *ll3^ 71^- 

^ (Scanning Electron Microscopy, SEM) *l-;*l°l^l, 

.E 2^ ^-^^ tiling] <^w> fsjSiill- °l-§-^>^ ^1^^ *H1 7]^-^ 

[^o] ^e}^ 71 ^^-o> ZL -g-o)o} ^efl7l#] 
<3> [*><3# ol-g- -g-oj:] 

<4> £ ^ o. j7^^^ Dl^l 7l^-B|- ^ TllS^lHl ^ ?A°-^- 

*\ , ^ ^Hl^l-Tll^ ^^5^-S7> 50% ^1^<^1J1 o>o]^i}-tqAlEl(isotacticity)7} nfl-f ^- 
8: jM^-S -1-3= 5.^ 3! (High Crystalline Polypropylene, HCPP)^- °l-§-*H ^ 
f-^r ^<i>Rr #31, #31, 7-18:^^1 #31, Jl^^^l #31 ^ #3lS Jl 

*H 71^^ ^S^Kr ^ 

<5> [^Hfl 7l#] 

<6> 7l^^8- ^71 ^S\-, ^4 ^-8- ^2}- ^, ^71 ^-sfl IL±r ^°\}^ 
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3 bW separator °l-§-, 7>i ^\ <>l-g- f ^ -§-S 



f^r, ^ ^ ^ 7H upj^. z^rq-o] A>-g-slj7 ^0.14, B) 

7flS.^ €»3L-£^ ^ ^MS. ^o] &o.u|-, oj^s-o. ^ofl^ ^tr -S^-i: 

n>^A]7l7l <H^7l nfl^-ofl 7fl^.# o]-g-^- Afl^ t^>$ 3 3 *H 

<8> elfl-^l^r ^HH^r ^Sfl^JlS. ^ ^-71 -§-nfll- A}-g-s}7l ^fl^l -fM 

^741 T^ofl ^lH^ ^fl-^l^r ^1-8- 3 Si ^il^i ^fl^l ^-8-^ ^ 

£ St*. 

o> s-^^-ei)^^ °l-g-«H ^#( P recursor film)* Tfl^Kr y o v ^ 

3 5&tt flES ol-§-^" ^ 3^1 ^ XI ^-M", ^71] Al^slJl & 

^ ^e)^ ^ls« 0 v^^r ^^Tfl (filler) H^r ^(wax) ^ -g-*fl» ^>-g-^ -§- 

<£X\ 2^lH o^cf. 

<10> ^"71 ^)1H "f-ii ^ 7ll2:7> 7Bfl5rJL 



<7> 



7 ] £.3 0.3. <£^-( anode )*r ^(cathode)* ^ -§-§- 
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o] tiling -g-o}^, A>-g-^l -*M^ 42, ^ 5^ 

^a>o1 -g-ol^^ ^-g- ^cf. ^l^^^r °l-§-*H *H1 71^-^ ^2:^ 
p]^^ ^13,679,538^ *ll 3, 80 1,69231 ^^^^ 
(cold stretching)^ <2^(hot stretching) *^-§r a^tr^r. °1 ^ 

Ir^r ^ ^^5r£ ^ ^(elasticity)* g^r M ^« ^ 

ul^j 71^* 3^*1?! ^, 1 -H^(heat setting)^ ^«fl ^ ^ 

^ 7 ]^o] t2]^-m.^ ^13,843,761^- ^ ;*)1 4 ,238,4593^1 7^}$°] 9X^r. 7fM 
€ 7l##£: (annealing)^ ^7H1 ^^l^Ji °H^i ^r^l Jl^r 

c^ai^^^ * 0 v^#* ^15, 013, 43931^ <£^«?1 ^<3^1 

tfj jl-g- <£a1 ^ofl^ t^Tfl ^<£^1 ^^-i- ol-g-tK°3.#l 7l^ 3.71 (pore size)7> # 
7}^- ^JE(pore density)7> ^7>=1 ^# afl^ ^ 9X^3- &tj-. °1 

^-s-s] 5, 385, 77731 ^ ^5,480,745^^1 o)£- o>*I^* ^HM^l 

# 7 ] o^}o] s.elofl^^l(PE)/l-elSS^^l(PP) -MH-TflS <>l-g-*H <3#3£l ^ 

<n> S^V, ^ig^gr °l-g-£M #Bloll^^lazl- 3 lamination)^?} 

o]^ ^1 ^el^-g: *)1^V -H-^^711^ *ll715, 36431, ^1718,90131 ^ *11 

723,30431 ^ cl^-s-el ^15,240,65531, ^15,342,69531 ^ *fl 5, 472, 79231, ^^fl^-JiL 
^4-18165131 ^4) 7l\A)s\°] 9X^. ^7flS *H £-e^* 
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;fcsKr ^^H^r ^<3^i# ^ #^3-2-5. ^ ^ ^ (amorphous region)^ 

^ £-^7} ^ ^ (clean process) °lBHr 7Mn flo.^-, ^ 

^-e]^ ^ 7)^^1 37l7> q-ii ^t^Ji 7l^ 37I ^ s.<# 

<i2> h^, ^eJH^ -a^^^ #s^:sL^-a- oj-g-^ ^^]-g- ^e]^ v} 7 } 

^s]^ #*l-§- ^^1^- -S-^Hl Ji^^ #£l^S.^^l# A]-g-§>jix> 

[^ol o]^j7 7> s>fe 71^^ 4-^11 
<13> ^1-71^ ^ ^1^-8: «fl^^>7l ^ ^^.S^i, ^3 S-aJ^ 

<14> 71^ 3.7} ^ 7l^ ^JE ^ ^ -H^^ n} 

<is> -g. Mj-tgo] rf^. ^-^^ JL^^^ *ll3^Kr 

^A, #31, T^^o^Al Jl£r<£4l ^1 ^ "guL^g #7fiS. 7 ]^l 

i^gr 7}^- ^£ ^ 3Hr ^1^1 7l^^ *HS*Rr *H^SRt 3 0} 
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^ 71313 -f^tb €^l-§" 33^, Sl*°l^r SE^- Sl^-°1^ #*l-§- 

^El^ 2fl^*Hr 

<17> ^>7l^ -=-2^ ^^>7l ^^H, £ 

<is> a ) ji^^ #siss.^^l^l ^f-* *Hs*Hr #31; 

<19> b) ^-71 ^#4- <H ^ ^ #31; 

<20> c) #7l ^^^^ ^ ^ <SAii5Hr #31; 

<2i> d) ^-71 -n^r <£^]sRr #31; ^ 

<22> e ) ^7l JL^r <&H& ^WSr iJl^^l 71^ #31 

<23> 1- i^>^ £^J15. JH^^ #5lSS^^l^ *H1 71^-^ ^12^^ A^^. 
<24> O^} ^- ^Tg-g- Ci^- -tf^Ml ^^W. 

<25> #;*1 ^ 71^^ ^I12:^C11 A|~g-£]^ Jl^^ fS]£S|?!i ^} 

<3. -#4*1-31 ^^^>ai, jl^^ #el=s€2ll^l *M 7l^^8: *(|35:*Kr 1MH tfl*H 

^1*>7H ^^^.•g-^Sjt'H 71 -^^-g- ol-g-^ ^l-g- 33^H1 tfl*H ^1*> 
Til ^^4. 

<26> -S- ^ofl-H flH 3lSSRr3l A}-g-*Kr #5^^^ <U#3 

A>-g-5l^ lg-g- t5]n S |^o] £%#S.7\ 50% *1#<?1 ^3Zf^ #5} ^S^} Sj= 

50% °1#(°H -H^l^ l-e)SS.^€sl 0.905g/cm 3 ol#°lt})<?l 3# ^>-g-^- 

^7l(high isotactic) nfl^ofl ^, -§--§- £5L, -g--§-^ 3? ^£7> ^ 
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2L°W, Jl 7 ^, Jlifl^^, JL^^, tfli^efl^l^ (scratch resistance), ^-8: 
^ ^ -f^tr 7l7fl^ 1-^^ ^cf. 

<27> ^til- ^.g- ^sr^^jzj. JL^^ #5^5.^31^- «^£r <^ &) 7 r *l 7} 

SHrtfl, zi -g-g- ^sKE, oM^E^lEKisotacticity), 

o]-EJ-BJ( atatic ) ^ 7l^O.S -g-^Rr cflS^ ^ ^ #-8" ^ 

S- ^ ^^3r ^r£^ ^^^1 (dynamic scanning calorimeter, DSC)* °l-§-SH 

^*Rr3l, -§--§- £r£7|- 160 tfl^l 163°ColZL ^£7> 

117 Tfl^l 120°C<?131 ti^H, 5L^<% t5]SSi^e] -g-g- 164*0 oKMJi ^ 

2}- ^£^r 130 °C fe^r iL^. ^g^ofl ^ 

(x-ray dif fractometer , XRD) ^ ^-§-^H #^Rr3], ^^S.?} ^ 50% o)^o] % 

Ji^^^ ^cf. o>o1^ej-e]a1^^ c 13 NMR 

^*Rr31, <^ti> ig-g- <>>o]^iij-e]X|e17> 93 vfl^ 96%^ldl wl^M ^ 

<28> j£*h £L^(xylene)# °l.-8-*M o>^-bj <^ti> 

5% M-Bj-uflcf. 
<29> Oj-eH ^6)1^ A^}^ >$2J-g- 7)^ nl^l 71^-^ ^2:^>7l ^*fl^^ 

^V-g-S]^- -H^I^ ^el^S^^l^.^.^ ^^Sj-^7]- 50% o>o1^e3-b1a]r|7> 95% °1 

# ^ o>iJ-iJ 5% njnVo]*^ ^s. 0.905g/cm 3 -§--£- 164°C ^ ^ 

« £rJ£ 125 1: #^ # *>M- °l^-ir ^^Hr ^-8: ^f-^r^ 
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*tt ^ °l£r^ ^A]7l7l 

Jl^^ f^Sl# ^-g-sH *||2:S^ 7}^2\ ^71 £^ 5002./100CC ols]- 

n}^z\t}7])^ ^ ^ ^£7> 163 *C 
oo> ^, Aj- 7 ] 7l^*> *M1 7l^^M- 

^ ^-f^m ^1^^ 71^-^ 71^ ^ °1 -f^T^l SMI £]<>} 71^ ^ 

<31> ^-71 ^i^^^- A>-§-*>^ -g-e^vg- *flS1*Rr "J-^^r Wj-Sf ^O] JL^T.} ^ 

*&^SLg. ^(orientation)^?! ^, ^^1* -§-*fl #^3-2-5. q=tb 
41*1^ 7}^ ^*Hr y o v lH4. 7}^S] ^ 

<32> ^ ; m}-^^ ^SKE.7} 50% v)i£9l ^-g- ^el^S^^l tflA] Jl^^^ 
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^ 7l^^ ^2fl 7l^2H til^fl nfl-f ^<H*V 71^ 3.7] , ^ 7^ ^JE. 

^ 4-^* ^-2-3*1 ^(permeability) ^-$r ^ °W^, SEtr 

^ <*]«H 71^-^ 71^1^ #^ 5Hr4. 

<33> ^^5] ZL^^ ^>-g-^ *\}3iQ Sl#°l^r 3l*l-g- 3 

El^AS. ^>-g-€ 3^ J i-7l£7> W£7> ^*>7fl ^=)7l Kfl^l -^tr ^ 

<34> 7l^K£r ^5* ^S]^ &^*\7]7] 

^^14 l-^o] 4-^^: # ^ell^ -f-^ ^1 lamination) 1;$]^ 

(blending)«H 214. ^^IM ^^^^ #3=3^1314 ^fl ^Afl 7l 

SSliS! ^(ethylene propylene rubber: EPR) ^ ^l^^l t)<& 

(ethylene propylene diene monomer: EPDM) ^ ^lim =S|i *^*H ^* 1^ °) 

^1, x-^JSL l-eHfJ€ ^-oj S^r ^1 *r 5U4. atb, ^ 

^ JL^^ 71^-^- -^71 nlAfl 71^-^ *fl2:ofl ^ oX 
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S.S)7fl *>7l 500i£/100cc °]*}9l $°) «V^^]W. 

<37> (i) -^^ ^13:: 

<38> i^o] Jl^^ #e)S3.^3!-a- ^^^S- SE^ JI^^ #3 =5.^1 31 °1 s.^- 

€ l-sl*^^* T-tq-ol(T-die) 5E^ t|-o] (tubular die)7 r -^^1 ^#7] 

(extruder)* °1-MH ^^-S. ^Str^. cH <y- # ^^g. D] 

^ 71^- ^ A>-g-s)^ 3^#°fl ^ 150 vfl^l 

^ 300 °C , ^ l:(roll) £r51^r 0 vfl^l 150V, ^ 5 vfl^l l00m/3-°-3. ^rxr ?A 0 ) 

<39> (2) s)-§-£) ^ (annealing) : 

<40> ^7} 4^ ^^Sr£ ^ ^ ^HSM: A 5\n ^ SL^o\)m\ 

_g--g-;g cfBfloJ ^-£6)1^ O^^IW. #7) <H^^^T ul^^ 
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<4i> (3) c£X\ : 

<42> ^-71 <H^*r ^-§~^ t-(roll) £E^ 7lEf cf^r "S^ll- o] -g-^ ^ o]^ 

^ ^jEofl 4^ ^ ^ sa^-M". 10 *fl*l 150%^ ^ ?H ti}5^<5l-t}. 
<43> (4) Jl^r <S^1 : 

<44> 7-^ <^A]^ 3g-g-# 1; 3L±r 7M ^ ^^l^ll- °l-g-*H 3L&*}Si\ -g-g-^ o>Hfl^ 

£:3E>IM m SE^ 2# <2^1^ -€*Kr 3.711- *l\i *M1 7l^^ ^ ^ ^ 7] ji y] 

Tfl^ ^-^^-C}. ^-71 Jl^r ^A] S^l^r ^ ^ ^ ^ &Tr3l , ^ 

<£a] ^je^ 100 ^H^l 200°C7> ti>^-^]^>ji ^^l-ir^r 30 ifl^l 200%^ ^ 

<45> (5) <g ji^ : 

<46> #7l Jl^- -g-g-^ °1*HM ^^1" ^ #3) 

<47> ^-7] Hi AH 7l^-g- ^IS^m #3l#£r 

^ ^ *\}2i<^ tfltb #^1 ^^tb Jl^r^r 3fe «H *r 

<48> ^-71 «o v ^-^-5- *H^^I °M1 71t?^M1 tfl^H #7]£.(air permeability), 71^-5. 

(porosity), 71^ 3.71 (pore size), ^-^^ ^ S.( shut -down (SD) temperature) , 
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-8r£(me It- integrity temperature) 

S].<^ nfl-f 7]^- 37] -g-S(pore size distribution), 71^ ^5.(pore 

density) ^ ^^(porosity)-i- M-^iJW ufl^ofl (permeabi 1 ity)°l 

71^1^ #^^r 7}7|El ^^tr ¥*DS. ^-Mfe 3*1-8- ^Sl^^- >M"8- 

^ ^ ^ ^ ^^o) nl^l 7l^^ <>l-g-*H e^]^ 3*l-g- Z^^H: 

^l^].- ^ o.ofl^ <^*V D H1 7)^2) t£o\) ^ 

ZL^x} -g-^ *&^SLS. 3*g(coating)*l^ ^lit^. el#o] 

eM ^(polyvinyl idene fluoride, PVDF), 13 -f^^polyurethane) , l^H^^H 
2= (polyethylene oxide), #3 6 r^SvlH^(polyacrylonitri le) , 13 l°fi3.1i3H 
M(polymethylacrylate), #3°r3^<>r*l^(polyacrylamide) , 13 «1 ^<>HI 31 °1 m 
(polyvinylacetate) , -13 «1 ^5t|l-3€-(polyvinylpyrrol idone) , 13 3|S 3HI 1 31-^3# 
cfolo>a.^^lolS(polytetraethylene glycol diacrylate) 1^ 

SE^ ^7] 2# °]^^r -^tM^ ^12:5]^ -§-^^-^1 (copolymer)!- *■}•%- 

<50> [^lofl] 

<5l> cj-^-^- oj^fl- §71 Jfl«H ^*H1 ^ *lH ^. 

E^- ^-71^1 ^^Hll:^ y ^-8: iH} 13X1 °l*fl*r7l *H*3fe 3^ * £ ^ 

<52> (^^Hl 1) 
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<53> 



<54 > -g~g- ^^(melt index)7> 2.0g/10£, 0.91g/cc, DSC* °l-g-*M -g- 

^£7]- 167°C, ^r£7> 135°C, ^^^-£7> 58%, C 13 MRS. o>o1^b>-e] 

Al^ 7 > 98.5%, SL^SLsL ^91 * 9= 2%Sl -H^^ -^HlSS.^ 

220 "C^l T-tM7 r ^-^"^ ^#71 (single screw extruder) t$#1 #*1^ # 

^ (roll) ^:£7> 70t:o]ji ^#1 ^£7> 50m/ (take-up device)* ^HHH 

^(precursor filnO-i: *H^r&fe3], °H ^#)«l(draw down 

rate: DDR)fe 903^r. afla^ « £S 160 t<M 1*12: 

*l£tj-. ^-§-§- * <£a] °l-g-*H #^0^ s7l tflsfl 50%^ 

^ a] Hfl^s. 1^ <&4\*)&^. #* <3## ^, * ^ °l-§-*H 140*0 

<$*\ 100%^ £# afl-§:S. Jl^r 1^ ^^^l^Jl 140*C<*1H ^ #eflS 10^- 

<g Jl^-g- Al^l ^ ulAfl 71^" ^ H)^}^. ^"71 ^Afl 71^- 

# ^ ^<5>J1 ZL ^31-* §>7l S lofl M-^xfl^Jl, 71^^ ^} ^J- ^U]^ 

(Scanning Electron Microscopy, SEM) ^^r* £ l°fl ^^9X^. 
<55> (^*H 2) 

<56> J17J^ #e| E5l 3! Ag-Sl ofl^^ Pl^l 71^ ^ 

<57> Aj. 7 ] ^X|ofl lofl^ A]~g.^ ^ 52}- 31 7J^^ #e]HS.^^l3)- Jl^JE ^SHU 

^1* ^SS A}-g-S>£cf. #71 JH^S 1-BH€3I3 -§-§- *l*r^ 0.3g/10 

&o]jl 0.964g/cc^^. #71 -a*H 1^ T-tf<>l ^ #^1* 
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^}9] ^4 1- ^SL^r 80*C°l:n. €3 50m/-g-ol&°-^, °H 

€3 wife 90^1^4. *fl2:€ -n^^^ t^sl^! ^ jL^st-eHli^ € 

S.^- Zj-Zj-eq -7)171- 10^534. ^"71 ^12:^ ^ €^ ^£7} 130M.IL 

50kg/cm 2 tl 5L3l^(press)» °l-g-3H ^M^W^S. #^^^^l/#s]S 

# ^ 4 1 *1# ^ 125 1C^^ ^^^^1^4. <H^U€ ^-7] -*UH 14 

-tf^H 50%, 125 t^H 100%4 <S^1 wfl^rS 1^ <3^1 ^1?1 4 1 , 125 M 

*\ ^r°- ^BflS. 10^- <1 Jl^Al7lal ^^*>^ ti] Afl 7l ^ ^ ^lS^>^ 

Cj-. ^-71 *H1 7l^^ ^^JL H ^>7l S. 1^11 4^^4. 

<58> (^AHl 3) 

<59> Jim^^A #^Sg.^3l/#gHlfJ31 #31^ 71^^ 7112: 

<60> ^7] ^A]ofl 1 ^ 2<*IH >M"8-€ ^4 

• ofl^-g. 1-el^S.^^l/Jl^S #£HM5l 2:^u]7> 70/30 ^ 

^#^1 ^SS £4. ^"71 ^AHl IS}- ^#71, T-tfo] ^ ^11- O] 

-g-^H « afl^Safetfl, <£# ^r^fe 210°C°Ul, €#1 #*1^ ^ I" £r-£fe 

80r°l31 ^r^fe 50m/-g-53^ , Q }^\ *Ha€ ^ €#i«lfe 90534. #7l 

<g^;*l Jg^-g; 2^ £2: £.£-°1H ^ 1 A l# 125*C<H|-H 

Al^cf. <H^€ Jg-M: #7l -g*H 1^ nJ-^-S-S. -tf^H 50%, 125t°IH 

100%^ ^^1 v\[-&3. 1-% *1?I * . 125°C°]H ^ #315. ^ 10-g- ^ 

o> <g 3L^X\7]5L ^^><^ 7}^- afla^S!^. 71^-^^ ^> 
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<61> (HljBofl 1) 

<62> #51=5.^^1 -g- Pl^l 71^-^ ^lS 

<63> -g-g-^7} 2.0g/io^ol ^£7> o.gog/cc^jo., dsc# °l-8-*M- ^€ -8-8- •£ 

£7]- 162 "MjI, ^33- ^-£7> 119*Co1j1, ^^5l-£7> 489HJ1, C 13 NMRS ^€ o>°l 

^BJ-EH^ 95% Ol Jl fl^ilS ^-^1 ^^=1 Of 6% 0] ^K^. 

^^"i- *V8-*H 131}- ^OjSV «^ ^ 2:^O.S. n}^l 7l^^ T^^tf. 

-AV71 D H1 71^-^ #>^-g- ^f^*}5L =L S>7] 5. 1<*H ^vfl^Jl, 71^- 

o] ^l^g (Scanning Electron Microscopy, SEM) <*r^ S. 2*1} ^t)-^9X 

<64> IS. 1] 





^A|o)|l 


| 


| -U*M3 


| tt|:a!°l|l 


I Zf-mw) i 


25 


| 25 


| 25 


| 25 


| ^^(pore size, urn) \ 


0.3 x 0.1 


| 0.3 x 0.1 


| 0.3 x 0.1 


| 0.2 x 0.1 


j 7]^-gr(porosity, %) j 


48 


| 42 


| 44 


| 37 


| ^-7l£(sec/100cc) j 


160 


| 380 


| 310 


| 530 


| J^5^51(°C) | 


165 


| 135 


| 134 


| 161 




168 


| 168 


| 168 


163 


>*7l 5. 1^ #^ ^ 7] 








^-7]J£ : JIS P8117 


71^-JE : 


ASTM D2873 


71^- 3.7} 


: SEM, TEM 



<67> #7l S. l^H ^ «>^T ^*H1 1^ 5L^<% tS]£Sl^t °l-g-^>^ *\}2z 

^ n}-oJ ^7]^ ^ 7}^ol Oji& ^ S.^*^^ ^l-g-^H tiling 1^ ^1" 

ofl ^T5T}7fl *r SU, 31*1-8- ^£1^5. A>-g-Al ^^>7ll JLBl 
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S]^ ^j£\-^ ^£7} ^7\] q-Ej-tf-i: 1- ^ $14. 5Eth £1^2^ SEM A>^loflAi 

f2]^?!|- A>-8-«H ^S^- ^ 71^- 3.715] ^<£$ ^ 7l 

<68> #7] S. l^H £ 0 1 # 7 1 ^ A H1 2°lH ^ 1^ 

<69> #7l -gAH ^"S. *]M<$ l<Hl^i ^4 ^ ^ 7}^- 

^ JfrA}*}?)} g_a) £7] o>^ ^oflA-l ufl-f -B-el^* ^ £4. 

<70> ^^oj J7^^^ #^=3.^^ *H1 7l^ej-s] ^lS«o v ^°n ^lSS n]^ 

71^"^ nfl-f 7]^ 371 -gri, ^ 7^ ^JE ^ 7>^1 7l nfl^-ofi -f 

^ "f-A 1"^ ^ 717^1^ £tt 33^, ^1 Sl* 0 l^r S^r ^^°1^ # 
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^^2)-£7> 50% o}o]±^X\t\7} 95% ^ -£-§r°] 5% ^^H, 

^£ 0.905g/cm 3 -g-g- -^5. 164TC ^ £33* ^JE 1251C <>1^^ 

2] 

31 ^ 111^! ^^ls °l-?-<H*l 1^ °l^t ^ £.^rf>\ 

1 3^ 3] 

afl2lM 91°]*], 
&7)S.7} 500^/lOOcc °1^> < ?1 C H1 71^. 

4] 

a) ^S^JSL?} 50% oM^^l 1 ^ 95% <>]<$■ ^ ^-i: 0 ! 5% ^l^l 
^, ^51 0.905g/cm 3 <>l# f -§--§- 164°C ^ £3$- ^£ 125°C 

b) ^7i w-g- <H^*8*Kr #31; 
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c) #71 o]^b$£ Q# ^ <S4l*Rr #31; 

d) x\£ -H^r <£4l*Hr #31; ^ 

e) <#7l Jl^: <24l£ ii^^)?)^ #31 

5] 

qfl ^ ofl^^l ^^-^ ol^^l ^-#ofl^ ^d^S)^ 1^ o)^Sr ^Qis} 

^ *H1 71^-^ *HS«^. 

6] 

^^^-£7> 50% oM^E|AlE]7l- 95% <>1^ ^ 5% *1#°H, 

^£ 0.905g/cm 3 -§-§- f£ 164°C ^ ^Sj- ^£ 125TC °l-8\2-5. ^l^^^l 

31 ^ oil^^l ss^^l ^^ls. °i^o^ ^°fl>H -g^fe 1# 
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i^^r 8] 



ig-7)S.7} 500^/100cc °1*>S] Bl#°l^r 



9] 

^ ^ ^rS7> 163 r oi#oi e|#oi^. ^.g. z^bJ-. 
10] 

^^^-5.71- 50% o]-ol^^-^A]^7"(- 95% ^ €"gr°l 5% ^l^H, 

0.905g/cra3 ojtf, -g-g- ^£ 164 °C ^ ^s}- £,5. 125 1: °l#JS-3. °l-?-<H*l 

[3^*8- ll] 

31 ^ ^f^fls ^i^sl^ i# i^l- 

^ 3*1-8- 33^. 

[3^8- 12] 

*fllO*J- S.^- ^lll^l Sl<H-H , 
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13] 

^-7}S.7\ 500s/100cc °}*}9l e1f-°l^r #3*1 *l*l-g- 3 3^. 
~ 14] 

^110* *fl*l ^12^1 &°h, 
^ -&£7> 163 C C 3#°l£r 33^. 

[3^8" 15] 
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[Ml 

[S. 1] 




Ir SEI 5.0kV x20,000 1pm HDlSmm 



{5L 2] 
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